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[Reasons for Submission] 1. The invention of the present 
application is believed to be the same as the invention 
indicated in Exhibit 1, which is a patent application filed before 
the priority date of the patent application in question, and which 
was published in the Patent Gazette following the filing of the 
patent application in question; or is believed to be one that can 
be easily arrived at by a person skilled in the art on the basis of 
the information indicated in Exhibit 2, which belonged to the 
realm of public knowledge prior to the filing of the patent 
application in question. Therefore, a patent cannot be granted 
under Article 29-2 or 29(2) of the Patent Law. 2. As pertains to 
Claim 1 , the invention according to Claim 1 is believed to be 
identical to the information cited in the aforementioned 
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Exhibit 1. Specifically, it is cited in Section [0030] of Exhibit 1 
that " the work roll 1, and the main trunk 9 thereof in particular, 
is composed, for example, of a magnetised rigid material, and 
the desired work means such as a flexible punching blade or 
printing plate can be fixed on the circumferential surface 
thereof by magnetic chucking over a circumferential length that 
is within the range of the circumferential length of the roll as 
indicated in the cutaway side view of Fig. 2," and this 
information is identical to the information of Claim 1 , namely, 
"an apparatus for processing prints, having at least one 
processing tool supported on a rotatable support, wherein said 
apparatus for processing prints is characterised in that the 
support has, at least over a portion thereof, a magnetisable 
layer whereby the processing tool in the magnetised state is 
held on the support by the action of a magnetic force." 
Furthermore, it is indicated in Section [0037] of Exhibit 2 that "a 
magnetised material may also be used for the plate cylinder 
body itself," and it is believed that the invention according to 
Claim 1 can be easily arrived at by a person skilled in the art on 
the basis of the information indicated in Exhibit 2. 3. As 
pertains to Claims 2 through 11, the invention according to 
Claims 2 through 11 can be devised merely by adding, as a 
dependent claim of Claim 1 , a structure conventionally 
implemented for "the magnetisable layer" and "the apparatus 
for processing prints," and it is believed that this idea can be 
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easily arrived at by a person skilled in the art on the basis of 
Exhibit 2. 4. Conclusion. As stated above, the invention of the 
present application is still unpatentable, and a patent cannot be 

granted under Article 29-2 or 29(2) of the Patent law. 

*** 

[Case Designation] 

[Title of the Invention] Apparatus for Processing Prints 
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(12) JP Laid-Open Patent Application No. 2003-305694 
(43) Date of Publication: 2003.10.28 
(51) Int. CI. 7 : B 26 F 1/20 

(54) Title of the Invention: Anvil Roll, Work Device Using the 
Same and Method for Using the Device 
(72) Inventors: Kichiji Takashio et al. 
(71) Applicant: Takashio Giken Kogyo K.K. 
(57) [Summary] 

[Constitution] To provide an anvil roll that obviates the need for 
a process in which a workpiece that has been over-fed is 
retracted in the intermittent feeding of a sheet-form workpiece, 
thereby preventing loss of work efficiency. 
[Means for solution] An anvil roll 2 that forms a pair with a work 
roll 1, continuously rotates synchronously therewith, 
sandwiches a sheet-form workpiece intermittently fed between 
the anvil roll and the work roll 1 , which is provided with a work 
means 11 at the circumferential surface thereof, and backs up 
the work carried out on the workpiece by the work roll 1, 
wherein a protruding surface 12 whose radial distance from the 
roll centre is larger than in other regions is provided at the 
circumferential surface 2a that is in contact with the work roll 1 , 
with the protruding surface located toward the back side in the 
rotation direction of the section corresponding to the trailing 
edge 11a in the rotating direction of the work means 11 
disposed on the work roll 1 . 


2 

[Claims] 

[Claim 1] An anvil roll that forms a pair with a work roll, 
continuously rotates synchronously therewith, sandwiches an 
intermittently-fed sheet-form workpiece between the anvil roll 
and the work roll, which is provided with a work means at the 
circumferential surface thereof, and backs up the work carried 
out by the work roll on the workpiece, wherein 
said anvil roll is provided, at the circumferential surface that is 
in contact with the work roller, with a protruding surface that 
has a greater radial distance from the roll centre than do other 
regions, and is located toward the back side in the rotation 
direction of the part corresponding to the trailing edge in the 
rotating direction of the work means disposed on the work roll. 
[Claim 2] The anvil roll as recited in claim 1, wherein the 
protruding surface is formed so as to be curved over at least 
part of the roll in the circumferential direction. 
[Claim 3] The anvil roll as recited in claim 1 or 2, wherein the 
protruding surface is provided in a region corresponding to the 
flanges of the two edge parts of the work roll. 
[Claim 4] The anvil roll as recited in any of claims 1 to 3, 
wherein multiple protruding surfaces are provided with spacing 
in the circumferential direction. 

[Claim 5] The anvil roll as recited in any of claims 1 to 4, 
wherein a means for adjusting the circumferential position of 
the protruding surface with respect to the work roll is provided. 
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[Claim 6] The anvil roll as recited in claim 5, wherein the 
adjusting means is attached to the work roll shaft and is used 
as a member for engagement/disengagement of a gear that 
meshes with the gear on the work roll with respect to the roll 
shaft. 

[Claim 7] A work device that employs an anvil roll, comprising 
the anvil roll as recited in any of claims 1 to 6, and further 
comprising a work roll that forms a pair therewith and presses 
against the anvil roll, and a pair of feed rolls that intermittently 
feed the workpiece at a prescribed length therebetween. 
[Claim 8] A work device that employs an anvil roll as recited in 
claim 7, which is provided with a pair of tension rolls for 
exerting a prescribed tensile force on the workpiece that has 
passed between the anvil roll and work roll. 
[Claim 9] The work device that employs an anvil roll as recited 
in claim 8, which is provided with a single motor for driving each 
roll pair, and each of the feed roll pair and tensile roll pair is 
connected to the motor via at least a single clutch. 
[Claim 10] A method for using a work device that employs an 
anvil roll as recited in any of claims 7 to 9, said method for 
using a work device that employs an anvil roll comprises steps 
wherein intermittent feeding of a workpiece extending from 
between a feed roll pair by means of the feed roll pair is 
initiated in timing with the arrival of the work means provided on 
a work roll that continuously rotates at a work location, and the 


intermittent feeding is stopped at the point when the trailing 
edge in the direction of rotation of the work means slightly 
passes the location at which the edge is closest to the anvil roll, 
and the work roll is displaced in a direction whereby the roll is 
separated from the centre axis of the anvil roll at the location 
where intermittent feeding has stopped, so that the work means 
is removed from the work. 
[Detailed Description of the Invention] 
[0001] 

[Field of Application] The invention relates to an anvil roll, a 
work device that employs the same, and a method for using 
this device, which is appropriate for use with films, paper, metal 
foil, composite sheet or other sheet-form workpieces that are 
transferred discontinuously and processed by die-cutting, 
cutting, or half-cutting at intermediate thicknesses. 
[0002] 

[Prior Art] When printing the required characters, graphics, 
symbols, or the like using a composite paper workpiece 
consisting of release paper that has been affixed beforehand to 
the back surface of label paper, the label paper of this 
workpiece is punched so that the label part having the required 
outline shape remains adhered to the release paper, and the 
remaining part of the label paper is peeled off of the release 
paper in conjunction therewith. During this process, the 
workpiece is held between an anvil roll and a work roll that 


constitute a pair and continuously rotate with the same period, 
and is continuously passed between them so that the blade tip 
of a punching blade that defines the desired outline shape 
composed, for example, of a flexible etching blade, engraving 
blade, or embedding blade is impressed into the workpiece at a 
depth that corresponds to the thickness of the label paper, 
while backing up the work using an anvil roll. As a result, the 
required label region is punched out from the label paper. In 
this case, the required label region is removed, and the 
remaining part of the label paper is separated from the release 
paper and is removed by winding on a roll. 
[0003] This conventional technology involves continuous 
passage of the workpiece between an anvil roll and a work roll 
that rotate continuously, and so it is possible to realise high 
work efficiency. Accordingly, the circumferential length of the 
punching blade that is disposed over the entire surface of the 
work roll must be a length that corresponds exactly to the single 
or multiple pitches of the label parts that are to be printed. 
Thus, in order to perform punching processes on other types of 
label regions that vary in terms of parameters such as the pitch 
length of the required label region or the label dimension along 
the direction of the length of the workpiece, it is necessary to 
prepare other work rolls having circumferential lengths that 
match the other types of label regions. Consequently, in order 
to carry out punching processes on various types of label 
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regions with different pitches or other parameters, it is 
necessary to prepare a number of work rolls that corresponds 
to the types of label regions. This leads to an undesirable state 
of affairs involving cost increases, such as increased 
equipment costs and increased stock management costs. 
[0004] 

[Problems to Be Solved by the Invention] For this reason, a 
method has been provided with the aim of preventing the 
above increases in equipment costs and stocking costs and the 
like, although this method results in reduced work efficiency. In 
this method, the workpiece is intermittently transferred at a 
prescribed unit length that corresponds to the pitch length or 
the like of the label region, and each time intermittent transfer 
occurs, a punching process is carried out on the desired label 
region involving the use of a flexible etching blade of a 
prescribed length that is shorter than the circumferential length 
of the roll and that is attached by a means such as magnetic 
chucking to the work roll having a sufficiently long 
circumferential length. 

[0005] By means of the proposed technology, various types of 
flexible etching blades provided as necessary in accordance 
with the types of label regions are magnetically chucked or the 
like, as necessary, on a single work roll that has a sufficiently 
long circumferential length. Consequently, a single work roll 
can, by itself, be used for punching label regions of various 


types, and based on use of a punching process involving a 
rotating roll pair, it is possible to adequately reduce the size of 
the device while also effectively preventing increases in 
equipment costs and the like. In addition, and primarily 
because the device is amenable to punching various types of 
label regions by exchanging the flexible etching blades, it is not 
necessary to perform extensive initial setup and exchange 
operations or the like. In particular, it is even possible to 
eliminate loss in work efficiency caused by intermittent 
workpiece feeding when carrying out numerous small-batch 
processes. 

[0006] As shown in Fig. 9, for example, in processes involving 
punching out label sections in accordance with this type of 
proposed technology, when a work roll 102 with a magnetically 
chucked flexible etching blade 101 having the prescribed length 
on its circumferential surface and an anvil roll 103 that forms a 
pair with this roll 102 rotate continuously, a workpiece w is fed 
intermittently over the prescribed distance between the work 
roll 102 and the anvil roll 103 in timing with the arrival of the 
etching blade 101 at the prescribed work location based on 
operation of feed rolls 104 that form a pair. By this means, a 
punching process is carried out over a distance corresponding 
to the circumferential length of the etching blade 101 on the 
workpiece w. In such a case, the feed amount for a single 
rotation of the workpiece w is nearly equivalent to the 
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circumferential length of the flexible etching blade 101, and, as 
shown in Fig. 8, feeding is initiated at the point when the 
leading edge 101a in the direction of rotation of the flexible 
etching blade 101 is closest to the anvil roll 103. The punching 
process is completed, as shown in Fig. 10, at the point when 
the trailing edge 101b in the direction of rotation of the flexible 
etching blade 101 is closest to the anvil roll 103. Subsequently, 
as shown in Fig. 11, the process stops at the point when the 
nearest location thereof has moved past by a certain amount; 
for example, when nearly all of the blank region present 
between the required label regions has passed a location on a 
straight line that radially connects the centres of both rolls 102 
and 103. 

[0007] However, at the stopping position of the workpiece w in 
this case, the blade tip of the trailing edge 101b of the etching 
blade 101 is in a condition whereby it is still impressed into the 
workpiece w, and so if the workpiece w is stopped at this 
location and left there, when rotation of the anvil roll 103 and 
the work roll 102 that form a pair with each other is continued, 
then the workpiece w will be scratched or torn by the blade tip 
of the etching blade 101, and the workpiece w will be damaged. 
[0008] Consequently, in order to adequately prevent damage to 
the workpiece w when the workpiece w is intermittently fed 
based on the above proposed technology, it is necessary for 
the workpiece w to be fed a correspondingly excess amount to 


a position whereby the trailing edge 101b of the etching blade 

101 is at a location that is completely separated from the 
workpiece w, and, in many cases, the material is advanced by 
a length corresponding to half of the circumference of the rolls 

102 and 103 that constitute a pair. 

[0009] However, when the workpiece w is over-fed in this 
manner during intermittent feeding, in order to properly initiate 
the subsequent punching process on the workpiece 2 from the 
prescribed location, it is necessary to change the position of the 
workpiece w by retracting it in a reverse rotation operation 
carried out by the transport rolls 104 so that the prescribed 
initiating edge corresponds to the work initiation site of the 
leading edge 101a of the etching blade 101. The presence of 
this retraction displacement step not only decreases punching 
work efficiency, but also complicates operational control and 
the mechanism of the feed drive and other parts, while also 
making it difficult to ensure high work precision. 
[0010] This invention is intended to resolve the types of 
problems present in the proposed technology, and is aimed at 
maintaining the advantages obtained in the proposed 
technology in regard to decreasing the device size, preventing 
increases in equipment costs and other costs, and stemming 
loss of work efficiency while at the same time providing an anvil 
roll whereby over-feeding of the workpiece is not necessary 
during intermittent feeding of sheet-form workpieces, thereby 
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obviating the need to perform a retraction and displacement 
process for the over-fed workpiece. As a result, it is possible to 
sufficiently eliminate loss of work efficiency and increases in 
device and operational control complexity of the feed drive and 
other parts which make it difficult to ensure precision. In 
addition, the invention provides a work device employing the 
same, and a method for using this work device. 
[0011] 

[Means for Solving the Problems] The anvil roll pertaining to 
this invention forms a pair with a work roll, rotates continuously 
and synchronously therewith, and sandwiches an intermittently- 
fed film, paper, metal foil, composite paper or other sheet-form 
workpiece, which is generally a long workpiece, between the 
anvil roll and the work roll, wherein a work means that can have 
the form of a flexible etching blade or other punching blade is 
provided on the circumferential surface by magnetic chucking 
or the like, so that the work carried out on the workpiece by the 
work roll is backed up, while also having the same diameter as 
the work roll, and wherein the anvil roll is provided with a 
protruding surface on the circumferential surface in contact with 
the work roll which is larger than the other regions in terms of 
its radial distance from the centre of the roll, and is located 
toward the back side in the direction of rotation in the part that 
corresponds to the trailing edge in the direction of rotation of 
the work means disposed on the work roll. 
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[0012] This anvil roll is used opposite the work roll, and, for 
example, when it is to be used for punching paper for labels in 
the same manner as with the workpiece described above, at 
the time when the leading edge in the direction of rotation of 
the punching blade on the work roll reaches, for example, the 
prescribed work position due to the continuous rotation of both 
rolls that are synchronised together, the workpiece is 
intermittently fed between the two rolls at a speed that is 
substantially equivalent to the roll circumferential speed over a 
distance approximately equivalent to the circumferential length 
of the punching blade, or more specifically, exactly the distance 
produced by adding the distance of the blank regions between 
the prescribed label regions to the circumferential length of the 
punching blade. As a result, it is not necessary to over-feed 
the workpiece, thereby requiring retraction. Consequently, the 
prescribed punching process can be accurately carried out 
without danger of damaging the workpiece due to scratching or 
tearing the label paper. 

[0013] Specifically, when the workpiece is intermittently fed in 
this manner, the trailing edge of the punching blade in the 
direction of rotation is nearest the anvil roll, and by this means, 
after completion of a single prescribed punching process as 
stated above, the blade tip at the trailing edge of the punching 
blade will be completely separated from the workpiece that has 
been impressed therewith due to the gap being displaced away 
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from the centre axis of the anvil roll by the protruding surface 
formed at the circumference of the anvil roll. Consequently, 
upon completion of intermittent feeding of the workpiece, 
damage to the workpiece caused by the blade tip of the 
punching blade can be adequately prevented even when 
synchronous continuous rotation of the work roll and anvil roll is 
discontinued. 

[0014] Thus, by using this anvil roll, it is not necessary to over- 
feed the workpiece past the blank separations between the 
prescribed label regions when carrying out the punching 
processes or other required process along with intermittent 
feeding of the workpiece. Consequently, it is not necessary to 
retract and displace the workpiece that has been over-fed in 
order to carry out the process as prescribed. 
[0015] The same applies to cases where the work means 
provided on the work roll is a printing plate. Staining caused by 
rubbing of the workpiece by the trailing edge of the printing 
plate in the direction of rotation caused by retraction and 
displacement of the printing plate on the work roll relative to the 
anvil roll can be sufficiently prevented by allowing only the 
minimum required discontinuous feeding of the workpiece. 
[0016] In this case, when the protruding surface provided on 
the anvil roll is formed as a curved surface in which the 
protrusion height varies gradually over at least one region in 
the circumferential direction of the roll, it is possible to 
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effectively prevent impact, rubbing and the like caused by 
displacement of the work roll by smoothly carrying out 
retraction and advance of the work roll in contact with the 
protruding surface with respect to the centre axis of the anvil 
roll. 

[0017] In addition, when this type of protruding surface is 
provided to the region corresponding to the flanges of the two 
end regions of the work roll, the work roll will have no influence 
on the work means provided on the circumferential surface of 
the main body trunk, and thus it will be possible for the 
protruding surface to continuously and reliably function without 
being influenced thereby. In this connection, when the 
protruding surface is provided only in a region corresponding to 
the flange of the work roll, it is thereby possible to minimise, as 
necessary, the region over which the protruding surface is 
formed. 

[0018] Thus, the protruding surface can be provided in 
numerous locations circumferentially spaced in relation to the 
circumferential length of the work roll and in relation to the 
circumferential length and number of the work means that are 
distributed over the circumferential surface of the work roll. 
[0019] Thus, when a means is provided for adjusting the 
circumferential position of the protruding surface of the anvil roll 
with respect to the work roll, it is possible to position the 
protruding surface so that it always precisely corresponds on 
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the back side thereof with the trailing edge in the direction of 
rotation of the work means in accordance with the 
circumferential length of the work means that is provided on the 
work roll. 

[0020] In this case, easy adjustment of the circumferential 
position of the protruding surface can be carried out when the 
above adjustment means is attached to the roll shaft of the 
anvil roll and is fashioned as a member such as a screw 
whereby the gear that is enmeshed with the gear of the work 
roll is engaged or released relative to the roll shaft. 
[0021] In addition, the work device that employs the anvil roll 
pertaining to this invention is provided with any of the anvil rolls 
described above, as well as with a work roll that forms a pair 
therewith, presses against the anvil roll, and has a work means 
situated at its circumference; and with a pair of feed rolls that 
intermittently feed the workpiece over a prescribed distance 
therebetween. 

[0022] In this case, the pair of feed rolls intermittently operate 
with respect to the anvil roll and work roll that rotate 
continuously, and feeding of the workpiece by means of the 
pair of feed rolls is initiated at the time when the rotating front 
edge of the work means provided on the work roll reaches the 
work location. This feeding stops at a point at which the 
workpiece has been overfed by a distance that corresponds 
exactly to the blank region between the prescribed label 
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regions after the work means has completed the prescribed 
operation. It is thus possible to continuously and precisely 
carry out the prescribed operation through cooperative 
functioning of the work roll and anvil roll. 
[0023] This approach is more effective when a pair of drawing 
rolls is provided that exert a prescribed tensile force on the 
workpiece that has passed between the anvil roll and work roll. 
Thus, the drawing rolls are operated in an intermittent manner 
simultaneously with the feed roll pair so that a continual tensile 
force acts during feeding and displacement of the workpiece. 
[0024] In this case as well, the protruding surface of the anvil 
roll that is provided closer to the back side in the direction of 
rotation and away the region corresponding to the trailing edge 
in the direction of rotation of the work means, in the same 
manner as described above, causes withdrawal and 
displacement away from the centre axis of the anvil roll under 
impingement of the protruding surface thereupon. 
Consequently, the work means, specifically, the blade tip at the 
trailing edge in the direction of rotation thereof, is completely 
separated from the workpiece so that danger of damage or 
staining of the workpiece due to slicing of the blade tip can be 
reliably prevented. In addition, aspects such as the structure of 
the feeding mechanism and operational control are simplified, 
thereby allowing high operational precision to be realised. 
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[0025] In this device, a single dual use motor that drives the 
respective roll pairs is provided in the device, and, in particular, 
when the feed roll pair and tensile roll pair are each connected 
directly or indirectly to the motor via at least one clutch, it is 
possible to produce a smaller and more inexpensive device 
relative to cases where multiple motors are provided. 
[0026] Thus, with this invention, the method for utilising the 
work device that employs the anvil roll involves the use of any 
of the work devices described above, wherein intermittent 
feeding of the workpiece extending from between a pair of feed 
rolls is initiated by the pair of feed rolls at the same time that 
the point at which the work means provided on the continuously 
rotating workpiece, and hence the leading edge in the direction 
of rotation, reaches the work position. Along therewith, 
intermittent feeding thereof is stopped at the point when the 
trailing edge in the direction of rotation of the work means 
slightly passes the position where it is closest to the anvil roll. 
At the position where intermittent feeding is stopped, the work 
roll is displaced in a direction whereby it separates from the 
centre axis of the anvil roll, so that there is complete separation 
of the work means from the workpiece. By means of this 
method of use, action and effects intrinsic to the raised surface 
of the anvil roll can be reliably manifested. 


[0027] 

[Embodiments of the Invention] Embodiments of the invention 
are described below in reference to the figures. Fig. 1 is a plan 
view showing the anvil roll pertaining to the invention in a 
condition whereby it has been assembled with the work roll. In 
the figure, 1 denotes a work roll, 2 denotes an anvil roll that 
forms a pair with this work roll 2, and 3 denotes a support frame 
that axially supports the rolls 1 and 2 so that they are parallel to 
each other. 

[0028] The rolls 1 and 2 have the same outside diameter Do, 
and the two rolls 1 and 2 rotate synchronously due to meshing 
of gears 6 and 7 provided at the ends of each of the roll shafts 
4 and 5. The drive force of the rolls 1 and 2 is input from a 
motor that is connected via a gear mechanism, chain, belt, or 
the like at either one of the roll axes at the other end of the roll 
axis 5 in the figure. 

[0029] The work roll 1 in this case has the same diameter as 
the anvil roll 2, and is in contact with the circumferential surface 
of the anvil roll 2 at the flange 8 in both end regions thereof. 
Each of these flanges 8 protrudes outward in a radial direction 
from the circumferential surface of the main trunk region 9 of 
the work roll 1 in an amount that approximately corresponds to 
the thickness of the work means based on a relationship to the 
thickness of the workpiece and the impression amount of the 
work means into the workpiece as described below. In 
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addition, in this case, the work roll 1, and thus each of the 
flanges 8, presses on the anvil roll 2 by means of an actuation 
means housed in the support frame 3, such as a spring 10. 
[0030] In this case, the work roll 1, and the main trunk 9 thereof 
in particular, is composed, for example, of a magnetised rigid 
material, and the desired work means such as a flexible 
punching blade or printing plate can be fixed on the 
circumferential surface thereof by magnetic chucking over a 
circumferential length that is within the range of the 
circumferential length of the roll as indicated in the cutaway 
side view of Fig. 2. In this case, the work means 11 normally 
has a thickness of about 0.3 to 0.8 mm, and, more preferably, 
the outside diameter of the trunk of the work roll 1 comprising 
the work means 11 is equivalent to that of the anvil roll 2, so 
that the circumferential speed differential between the work 
means 1 1 and the anvil roll 2 is eliminated, and the two rolls 1 
and 2 exert nearly equivalent forces on the surfaces of the 
sheet-form workpiece w. 

[0031] Thus, regarding attachment of the work means 1 1 of this 
type onto the circumferential surface of the main trunk of the 
work roll 1, in order to facilitate adjustment of the 
circumferential position of the anvil roll 2 in accordance with the 
work means position, it is preferable for either the final end 
location or initial end location of attachment to always be at the 
same location on the work roll circumference. With this aim, it 
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is preferable to provide an insertion slit or other position- 
restricting part for either end of the work means 1 1 on the outer 
circumference of the roll 1, and, in addition, to provide a mark 
for facilitating positioning. 

[0032] In this case, based on the relationship with the position 
at which the work means 1 1 is situated with respect to the anvil 
roll 2, a protruding surface 12 that abuts the flange 
circumference of the work roll 1 is provided, the anvil roll forms 
a pair with the work roll 1 so that the workpiece w is 
sandwiched between the anvil roll and the work roll 1 having 
the work means 11 on its circumferential surface. In addition, 
the radial distances and R 2 from the centre O of the roll are 
greater than the radial distance R in the other areas in the 
circumferential region that is closest to the back side in the 
rotating direction of the part 2b that is opposite the trailing edge 
11a in the rotating direction of the work means 11 at the 
circumferential surface 2a thereof, as shown in the essential 
expanded view in Fig. 3, which is a vertical cross section 
perpendicular to the centre axis of the two rolls 1 and 2. 
[0033] In this case, the angular area in the circumferential 
direction where the protruding surface 12 is formed in this 
manner is preferably about 5 to 15° in order that the prescribed 
function of the protruding surface 12 can be fulfilled, and in 
order that the back-up function intrinsic to the anvil roll itself is 
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sufficiently performed relative to work means 11 having 
different circumferential lengths. 

[0034] In this case, it is more preferable for the protruding 
surface 12 to have a curved shape whereby the amount of 
protrusion from the circumferential surface 2a gradually 
changes in the circumferential direction over at least part of the 
circumference of the roll. It is additionally desirable if, as 
shown in Fig. 1, the protruding surface 12 is provided in only 
the region corresponding to the flange 8 of the work roll 1. In 
the former case, it is possible to soften abutment and impact of 
the protruding surface 12 at the work roll 1, and, in the latter 
case, it is possible to provide a minimum required region where 
the protruding surface 12 is formed, without affecting the work 
roll 1 on the main trunk region 9. For this reason, as shown in 
Fig. 3, the protruding surface 12 formed in only the regions 
corresponding to the flange 8 has the overall shape of a 
triangular mountain with a curved apex, but the protruding 
surface 12 can also have an entirely curved shape. 
[0035] Formation of the protruding surface 12 of this type on 
the anvil roll 2 is carried out in this case by tightening and fixing 
a block 13 provided with a protruding surface 12 onto a cut-out 
section of a roll body by means of a bolt. Alternatively, the 
protruding surface 12 can be formed by subjecting the roll body 
to an overlaying process, a flame spray coating process, or the 
like. 
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[0036] The protruding surface 12 of the type described above 
can be formed in multiple locations that are spaced in the 
circumferential direction of the anvil roll 2 in connection with the 
number of surfaces of the work means 1 1 that are disposed on 
the circumferential surface of the work roll. By this means, it is 
possible to reduce the cycle time for intermittent feeding by 
means of the feeding roll pair in accordance with the number of 
protruding surfaces. 

[0037] Moreover, as shown in Fig. 1, in order to allow 
appropriate adjustment of the relative circumferential position of 
the protruding surface 12 provided in this manner on the anvil 
roll 2 relative to the circumferential surface of the work roll 1, a 
bolt or other screw member 14 used as a positioning means for 
the protruding surface 12 is provided on the roll 2, whereby the 
gear 7 that meshes with the gear 6 fixed to the work roll 1 is 
fixed and released from the roll shaft 5. By loosening this 
screw member 14 in order to free the gear 7 from the roll shaft 
5, the relative rotational position of the anvil roll 2 can be 
changed. By tightening the screw member 14, the gear 7 is 
fixed to the roll shaft 5, thereby fixing the rotational position of 
the anvil roll 2 relative to the gear 7. 

[0038] When the anvil roll 2 and the protruding surface 12 
undergo relative rotation in this manner, in order to accurately 
and easily rotate the roll by exactly the prescribed amount 
based on the relationship to the circumferential length of the 
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work means 11 used with the work roll 1, graduations 16 are 
provided either on the nonrotatable gear 7 that meshes with the 
gear 6 or on a shaft-fixing ring 1 5 that rotates together with the 
protruding surface 12 fixed to the roll shaft 5. A mark 17 that 
indicates the amount of rotation is preferably formed on the 
other side. 

[0039] Fig. 2 is a cut-away schematic side view showing an 
example of the work device employing an anvil roll of the type 
described above, where a pair of feed rolls 21 feed a sheet- 
form workpiece intermittently over a prescribed length between 
a work roll 1 and an anvil roll 2 that together form a pair. In 
addition, a pair of drawing rolls 22 is also provided whose 
circumferential speed is preferably somewhat higher than the 
feed rolls 21, thus exerting a prescribed tensile force on the 
workpiece 2 that is sandwiched and passed between the work 
roll 1 and anvil roll 2. 

[0040] In this case, at least one of these roll pairs is situated so 
that it is inclined upwards or downwards in the figure with 
respect to the rolls 1 and 2, so that the contact length of the 
workpiece w on the roll 1 or roll 2 can be increased, thereby 
making it possible to effectively restrict wandering of the 
workpiece w. 

[0041] It is preferable to drive the respective roll pairs using a 
single motor for the roll pair that is disposed in this manner. 
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The feed roll pair and drawing roll pair are each connected to 
the motor via at least one clutch. 

[0042] Fig. 4 is a schematic side view showing an example 
thereof, where Fig. 4(a) shows a case where a power transfer 
means 23 such as a belt or chain is used in order to link a 
single motor m with one of the rolls 1 or 2 that forms a pair via 
meshing of gears 6 and 7. In addition, by means of another 
common power transfer means 24, a pair of feed rolls and a 
pair of drawing rolls can each be similarly directly connected. 
[0043] By means of this linkage mode, the rolls 1 and 2 that 
constitute a pair are continuously rotated, and the feed roll pair 
and drawing roll pair are each intermittently rotated 
simultaneous therewith. Thus, it is necessary for the feed roll 
pair and drawing roll pair to each engage and disengage with 
respect to the motor M using respectively clutches. 
[0044] Fig. 4(b) shows a device wherein a single motor M is 
connected to the rolls 1 and 2 and to the feed roll pair by 
means of a power transfer means 25, and the feed roll pair is 
connected to the drawing roll pair via another power transfer 
means 26. 

[0045] By this means, when the motor drive force is engaged or 
disengaged under the action of the clutch 27 provided on the 
feed roll pair, the drawing roll pair can also simultaneously be 
engaged or disengaged with respect to the motor M. Thus, 


24 


using a single clutch, it is possible to intermittently rotate both 
roll pairs. In Fig. 28, the brake is shown schematically. 
[0046] By means of the work device constituted in the manner 
described above, for example, it is possible, for example, to use 
a flexible etching blade as the work means 1 1 when a punching 
process is carried out so that only the desired label region 
remains adhered to the release paper on a long sheet-form 
workpiece composed of a composite body consisting of, for 
example, label paper and release paper. A punching blade 
having the desired length can thus be formed, so that this 
punching blade 1 1 is disposed on the circumferential surface of 
the main trunk of the work roll 1 by means of magnetic 
chucking in a condition whereby the front edge in the direction 
of rotation has been positioned as shown in Fig. 2. The relative 
position of the protruding surface 12 of the anvil roll 2 in the 
circumferential direction is also adjusted as described above to 
move this position closer to the back side of the back edge 
(11a) in the direction of rotation of the punching blade 1 1 . 
[0047] Both rolls 1 and 2, as described above, are continuously 
rotated under the action of the motor m, and the workpiece w 
that is fed therebetween is sandwiched between the two rolls 1 
and 2, so that when the desired punching process is carried out 
in which the blade tip of the punching blade 1 1 penetrates into 
the label paper of the workpiece w, the leading edge of the 
punching blade 1 1 in the direction of rotation on the work roll 1 
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will be at the work location thereof, which may be the position 
where it is the closest to the anvil roll 2. In addition, intermittent 
action of the feed roll 21 shown in Fig. 2 is timed therewith so 
that the workpiece w is fed between the two rolls 1 and 2 at 
nearly the same length as the circumference of the punching 
blade 8, and the tension rolls 22 operate intermittently along 
with this feeding operation so that tensile force is provided that 
is sufficient for a smooth and reliable punching process to be 
carried out on the workpiece w. 

[0048] Figs. 5 and 6 are cross sectional diagrams showing a 
condition in which the punching process is initiated with feeding 
of the workpiece w, and a condition in which advancement is 
under way. This punching process, as shown in the expanded 
cross section of Fig. 3, is completed at the location in which the 
trailing edge 11a of the punching blade 11 in the direction of 
rotation is at its nearest point to the anvil roll 2. In contrast, 
feeding of the workpiece w stops at the point when the 
punching process has been completed, and, as shown in Fig. 
7, overfeeding has occurred by a distance d corresponding to 
the blank region between the required label regions. The 
tensile roll 22 also stops concurrently. 

[0049] In this device, the rolls 1 and 2 rotate continuously even 
after- feeding of the workpiece w has stopped, but after 
termination of the punching process, the protruding surface 12 
of the anvil roll, as shown in Fig. 7, is in contact with the flange 
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circumference of the work roll 1 during the time when the 
workpiece w is over-fed over the distance d. Consequently, the 
flange 8, and thus the work roll as such, counters the 
compressive force of the spring 10, and is retracted and 
displaced in a direction whereby it separates from the centre 
axis of the anvil roll 2. By this means, the trailing edge 11a of 
the punching blade 11 and the blade tip that has been 
impressed in the workpiece w are extracted completely from 
the workpiece w. As a result, subsequent continuous rotation 
of both rolls 1 and 2 that form a pair occurs without having any 
influence on the workpiece w, so that damage to the workpiece 
w by the punching blade 1 1 is adequately prevented. 
[0050] In contrast, when the protruding surface 12 separates 
from the work roll 1 along with progression of rotation of the 
rolls 1 and 2, the work roll 1 returns to the original position 
based on the compressive force of the spring, and the work roll 
1 then rotates with the flange circumferential surface in contact 
with the anvil roll circumferential surface 2a in the restored 
state. Consequently, the amount of protrusion of the work roll 
flange 8 from the main trunk part 9 is selected to as to be 
slightly larger than the thickness of the punching blade 11, and 
so work on the workpiece w by the punching blade 1 1 proceeds 
as prescribed. Thus the relative rotation of the rolls 1 and 2 
with respect to the workpiece w that is stopped discontinuously 
can occur smoothly without any obstruction due to the 
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presence of clearance between the anvil roll circumferential 
surface and the main trunk 9 of the work roll 1 . The punching 
blade 11 can thus initiate a similar punching process as 
described above when it again reaches the work position. 
[0051] Fig. 8 is an expanded side view showing another 
embodiment of the protruding surface. In this case, the 
protruding surface 12 has, as its main body, a circularly curved 
part 12a formed concentric with the centre axis of the anvil roll 
2. The circumferential length of the curved part 12a is longer 
than the protruding surface described above, and both ends in 
the circumferential direction of the circular arc surface section 
12a are formed so that they smoothly connect with the roll 
circumferential surface 2a via the sloped surfaces 12b and 12c 
thereof. Thus, in this case, at least one of the sloped surfaces 
12b and 12c can be formed so as to have a curved surface 
profile. 

[0052] The protruding surface 12 formed in this manner can, of 
course, function in the same manner as described above, but 
when the circumferential length of the curved surface part 12a 
is lengthened, it is possible to more adequately mitigate the 
vibration or impact that causes displacement of the work roll 1 
while controlling the rotational rate of the rolls 1 and 2. 
[0053] 

[Effect of the Invention] Thus, in accordance with the present 
invention, a work means is situated on a work roll opposite a 
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workpiece that is to be discontinuously fed, and the action of an 
anvil roll with a simple structure makes it possible to sufficiently 
separate this work means from the workpiece in timing with 
stoppage of feeding after the required length. Consequently, it 
is not necessary to overfeed the workpiece, and thus it is not 
necessary for the workpiece to undergo a withdrawal 
displacement process. Continuous rotation of the work roll and 
anvil roll is thus possible without damage to the workpiece, and 
operational control and the mechanism of the drive parts used 
for feeding are also simplified, so that high process precision 
can be realised. 

[Brief Description of the Drawings] 

[Fig. 1] A plan view showing the assembled state of the anvil 
roll together with the work roll. 

[Fig. 2] A schematic cut-away side view showing an example of 
a work device employing an anvil roll. 

[Fig. 3] A partial expanded vertical cross section showing an 
example of formation of the protruding surface. 
[Fig. 4] A schematic side view showing an example of the drive 
power transfer mechanism. 

[Fig. 5] A cross section showing the condition in which the 
punching process is initiated. 

[Fig. 6] A cross section showing the condition in which the 
punching process is under way. 
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[Fig. 7] A partial expanded vertical cross section showing the 
condition in which intermittent feeding of the workpiece has 
stopped. 

[Fig. 8] A side view showing another condition of the protruding 
surface. 

[Fig. 9] A schematic side view showing the work device of the 
proposed technology. 

[Fig. 10] A partial expanded cross section showing the 
termination point of the workpiece by means of the work 
means. 

[Fig. 11] A partial expanded cross section showing a condition 
in which the work means interferes with the workpiece when 
intermittent feeding of the workpiece has stopped. 
[Key to symbols] 

1 Work roll 

2 Anvil roll 

2a Circumferential surface 

3 Support frame 
4,5 Roll shafts 
6,7 Gears 

8 Flange 

9 Main trunk 

10 Spring 

1 1 Work means (punching blade) 
11a Trailing edge 
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12 

Protruding surface 

13 

Block 

14 

Screw member 

15 

Shaft-fixing ring 

16 

Graduations 

17 

Mark 

21 

Feed roll 

22 

Tension roll 


23, 24, 25, 26 Drive transfer means 

27 Clutch 

28 Brake 

w Workpiece 

Do Outside diameter 

R, Rl R 2 Radial distance 
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